Biotinylation of a propargylated cyclic (3'-5') diguanylic acid and of its mono-6-thioated analog under "click" conditions.
Commercial N(2)-isobutyryl-5'-O-(4,4'-dimethoxytrityl)-2'-O-(propargyl)guanosine is converted to its 3'-O-levulinyl ester in a yield of 91%. The reaction of commercial N(2)-isobutyryl-5'-O-(4,4'-dimethoxytrityl)-2'-O-tert-butyldimethylsilyl-3'-O-[(2-cyanoethyl)-N,N-diisopropylaminophosphinyl]guanosine with N(2)-isobutyryl-2'-O-propargyl-3'-O-(levulinyl)guanosine provides, after P(III) oxidation, 3'-/5'-deprotection, and purification, the 2'-O-propargylated guanylyl(3'-5')guanosine 2-cyanoethyl phosphate triester in a yield of 88%. Phosphitylation of this dinucleoside phosphate triester with 2-cyanoethyl tetraisopropylphosphordiamidite and 1H-tetrazole, followed by an in situ intramolecular cyclization, gives the propargylated cyclic dinucleoside phosphate triester, which is isolated in a yield of 40% after P(III) oxidation and purification. Complete removal of the nucleobases, phosphates, and 2'-O-tert-butyldimethylsilyl protecting groups leads to the desired propargylated c-di-GMP diester. Cycloaddition of a biotinylated azide with the propargylated c-di-GMP diester under click conditions provides the biotinylated c-di-GMP conjugate in an isolated yield of 62%. Replacement of the 6-oxo function of N(2)-isobutyryl-5'-O-(4,4'-dimethoxytrityl)-3'-O-levulinyl-2'-O-(propargyl)guanosine with a 2-cyanoethylthio group is effected by treatment with 2,4,6-triisopropybenzenesulfonyl chloride and triethylamine to give a 6-(2,4,6-triisopropylbenzenesulfonic acid) ester intermediate. Reaction of this key intermediate with 3-mercaptoproprionitrile and triethylamine, followed by 5'-dedimethoxytritylation, affords the 6-(2-cyanoethylthio)guanosine derivative in a yield of 70%. The 5'-hydroxy function of this derivative is reacted with commercial N(2)-isobutyryl-5'-O-(4,4'-dimethoxytrityl)-2'-O-tert-butyldimethylsilyl-3'-O-[(2-cyanoethyl)-N,N-diisopropylaminophosphinyl]guanosine. The reaction product is then converted to the mono-6-thioated c-di- GMP biotinylated conjugate under conditions highly similar to those described above for the preparation of the biotinylated c-di-GMP conjugate, and isolated in similar yields.